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   bjective: The aims of this study were to compare the prevalence of temporomandibular disorders (TMD) in individuals
submitted to either orthodontic or ortho-surgical Class III malocclusion treatment and to assess the influence of occlusal
aspects on TMD severity. Material and methods: The sample consisted of 50 individuals divided into two groups, according
to the type of treatment (orthodontic or orthodontic with orthognathic surgery). The presence of signs and symptoms of TMD
was evaluated by an anamnestic questionnaire and a clinical examination, including TMJ and muscle palpation, active mandibular
range of motion, joint noises and occlusal examination. Results: Based on the anamnestic questionnaire, 48% had no TMD,
42% had mild TMD and 10% had moderate TMD. The presence and severity of TMD did not show any relationship with the
type of orthodontic treatment (p>0.05). The chi-square test showed a positive association (p<0.05) between TMD and non-
working side occlusal interferences. Conclusion: Based on the methodology used and the results obtained, it may be concluded
that Class III orthodontic treatment was not associated with the presence of TMD signs and symptoms and the non-working
side contacts can be occlusal factors of risk. There was no significant difference in TMD prevalence between the studied
groups (orthodontically treated patients and patients treated with orthodontics followed by orthognathic surgery).
Uniterms: Temporomandibular disorders; Temporomandibular joint dysfunction syndrome; Corrective orthodontics; Angle
Class III malocclusion.
INTRODUCTION
The term “temporomandibular disorders” (TMD) refers
to clinical alterations characterized by signs and symptoms
involving the masticatory muscles or the temporomandibular
joint (TMJ) or both30.
TMD have been studied since the beginning of the last
century and became worldwide known when Costen4
published an article in 1934 describing a set of craniofacial
symptoms designated as the Costen Syndrome. The great
drive in epidemiologic studies on TMD came about with
Helkimo13,14, who developed a clinical index and an
anamnestic index that quantitatively measured the severity
of TMD symptoms. As the effectiveness of the assessment
method used in epidemiologic studies was proved11, an
attempt was made to establish the prevalence of TMD in
the population.
Conti, et al.3 (1996), in a sample of 310 young persons
with mean age of 18.8 years, observed a prevalence of mild,
moderate and severe TMD of 49.35%, 10.32% and 0.97%,
respectively. These authors concluded that, although TDM
prevalence was relatively high, the need for treatment
(moderate and severe TMD) in the surveyed population
was 11.29%. Similar results were found by Conti, et al.2 (2003)
and Valle-Corotti, et al.28 (2003), in a population of 200
patients with Class I and II malocclusion, with and without
orthodontic treatment. The results of these studies2,28
showed absence of TMD in 62.5% of the patients, mild TMD
in 34% and moderate TMD in 3.5%, which indicates that a
small portion of the surveyed population required treatment
for the dysfunction.
Differents aspects of functional occlusion was
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investigated in cases of TMD include: the deviation between
the centric relation (CR) position and the habitual maximum
intercuspation (HMI) position, contacts on the working and
non-working sides, absence of lateral or protrusive guides
and interference in the disocclusion guides. While assessing
the functional occlusion, Bell, et al.1 (2002) suggested that
occlusal interference may be considered as an etiologic
factor of TMD.
Malocclusion has been associated with TMD, when it is
believed that the alteration of form might cause alteration in
the stomatognathic system function29. With the intention
of elucidating this relation, several authors have studied
Class I, II malocclusion6,18, posterior crossbite6 anterior open
bite6,16, horizontal overlap20 and vertical overlap22,
suggesting that these alterations are responsible for the
onset of TMD symptoms. Orthodontic treatment has also
been associated with TMD, and considered as a cause30,
cure29 or a preventive factor5 of dysfunctions for changing
the patient’s occlusal pattern. Treatment of Class III
malocclusion in adult patients may be compensatory or
associated with orthognathic surgery and this approximates
surgery to a possible inter-relation with TMD.
The literature demonstrates that ortho-surgical
management of Class III skeletal malocclusion may present
favorable effects on TMD on mandibular function24,27. This
improvement in TMJ condition may be related to the type of
osteotomy performed16 or to the type of fixation used10. The
literature does not, however, refers to the TMD index in a
population treated for Class III malocclusion.
The aims of this study were to compare the prevalence
of temporomandibular disorders (TMD) in individuals
submitted to either orthodontic or ortho-surgical Class III
malocclusion treatment and to assess the influence of
occlusal aspects on TMD severity.
MATERIAL AND METHODS
Study Population
The population studied of this study comprised patients
treated by PhD and Master’s degree graduate students from
Bauru School of Dentistry (FOB), University of São Paulo
(n = 21 patients) and patients treated by Dr. Laurindo Zanco
Furquim at his private clinic in the city of Maringá, PR, Brazil
(n = 29 patients). In both cases, initial patient selection was
based of the review of clinical dental records. The patients
were fully informed on the objectives of the study and signed
a written informed consent form, in compliance with the
196/96 Resolution of the Brazilian National Health Council.
The ortho-surgical cases were treated by the same two
surgeons in both cities.
Inclusion criteria were: bilateral Class III molar
relationship and presence of all teeth up to the first molars
as observed on the dental casts before treatment; and
presence of all teeth up to the first molars during the clinical
exam (except for the cases of extractions for orthodontic
purposes). The study population, which was assessed art
least 1 year after completion of the orthodontic treatment,
was assigned to 2 groups: Group I: 25 young persons,
submitted to orthodontic treatment to correct Class III
malocclusion; Group II: 25 young persons, submitted to
ortho-surgical treatment to correct Class III malocclusion.
Questionnaire Application
The patients filled out a chart containing personal
information (name, age, gender, address, telephone) and
questions about symptoms relative to TMD (anamnestic
questionnaire). This questionnaire was developed on the
basis of pre-existent charts3,7-9 and applied to the patients
without the examiner’s interference, not to create an
expectation, which could influence the results of the clinical
exam to be performed. The patients answered 10 questions
relative to symptoms, which allowed classifying each case
with respect to the degree of dysfunction.
Anamnestic Questionnaire
1. Do you find it difficult to open your mouth?
2. Do you find it difficult to move your jaw sideways?
3. Do you feel discomfort or muscular pain on chewing?
4. Do you have frequent headaches?
5. Do you have pain in the neck and/or shoulders?
6. Do you have earache or pain close to your ears?
7. Do you notice any TMJ noise?
8. Do you consider your bite “normal”?
9. Do you chew on only one side of your mouth?
10. Do you have facial pain on waking?
The following possible answers were offered: “yes”, “no”
or “sometimes” Each “yes” was scored 2, “sometimes” was
scored 1 and “no” was scored 0. Questions 4,6 and 7 received
score 3 when the answer “yes” corresponded to bilateral or
intense symptoms, score 2 if it corresponded to unilateral or
mild, score 1 if it meant sometimes. The sum of the scores
obtained allowed classifying the sample as regards TMD,
based on the following score scale, in accordance with Conti,
et al.3 (1996) scores from 0 to 3 - non-TMD patient; scores
from 4 to 8: - mild TMD patient; scores from 9 to 14 - moderate
TMD patient; scores from 15 to 23: severe TMD patient.
Physical Exam
The physical exam was performed by a single
professional. TMJ was examined by palpation of the lateral
and posterior aspects; maximum, lateral and protrusion
mandibular movements; and observation TMJ noises.
The muscular exam consisted of bilateral palpation of
the temporal muscles (posterior, medial and anterior)
superficial masseter (origin, medial and posterior) deep
masseter, sternocleidomastoid and trapezium (superior)
muscles.
The dental and occlusal exams included assessment of
overbite and overjet, maxillomandibular relationship (CR and
MHI), presence and type of lateral and anterior guides,
interference on the non-working side and number of tooth
contacts in MHI. These data were considered as variables
for a posterior comparison with TMD index.
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Statistical Analysis
The non-parametric data were analyzed statistically by
Mann-Whitney U test, which assessed the inter-group
differences of the TMD index. Student’s t-test for parametric
analysis assessed data referring to age, mouth opening,
laterality, horizontal and vertical protrusion overlap. Chi-
square test was applied to assess the association between
the TMD index and the other conditions evaluated in this
investigation.
RESULTS
The study population presented a mean age of 25.8 years.
Group I (orthodontically treated patients) had a mean age of
24.7 years and Group II (patients treated with orthodontics
followed by orthognathic surgery) had a mean age of 26.9
years.
Gender distribution in the sample was 36% (18) men and
64% (32) women.
Classification of the anamnestic index for the whole
sample was performed by the sum of the scores of the
answers to items of the anamnestic questionnaire: absent
TMD, - 48%; mild TMD - 42%; Moderate TMD - 10%. No
patient was found to have severe TMD.
The anamnestic index was also applied to each studied
group with respect to the presence and/or severity of TMD
(Figure1).
When the Mann-Whitney test was applied, no
statistically significant difference (p=0.40) was fund between
the groups (Table 1).
The only variable that showed a statistically significant
association with the TMD index was “interference in the
non-working side (right and left)” (p=0.02; chi-square test),
which was characterized by the impossibility of performing
lateral disocclusion guide (Figure 2).
DISCUSSION
The study of the effects of orthodontic treatment on
TMD began to attract greater attention from orthodontists
when the appearance of TMD signs and symptoms to
orthodontic treatment, were filed30.
In the present study, the treatment of dental and skeletal
alterations was studied in accordance with the different
therapeutic approaches (either orthodontic and/or surgical
management). The study population was divided into two
groups: one treated orthodontically and the other treated
with orthodontics followed by orthognathic surgery, which
enable comparing the different treatments and the associated
presence and/or severity of TMD signs and symptoms.
The anamnestic questionnaire applied in this study was
answered in a self-applicable manner by all the patients.
The TMD index (absent, mild and moderate) was obtained
by the sum of the scores attributed to the answers to this
questionnaire. The reliability of 95% of TMD classification
obtained by the anamnestic questionnaire was demonstrated
by Fonsêca11 (1992) and confirmed by Hesse, et al.15 (1997),
who reported a high correlation (p=0.0003) among the
answers to the questionnaire and the clinical findings. This
questionnaire represents a simplified form of assessment
   TMD
Non-working occlusal contacts Absent     Mild Moderate     Total
Absent 57.5% (23) 35% (14) 7.5% (3) 100% (40)
Present 10% (1) 70% (7) 20% (2) 100% (10)
TABLE 1- Non-working side occlusal contacts and TMD index*
(n) Number of individuals. * Statistically significant association.
FIGURE 2- Non-working side occlusal contacts and TMD
index
FIGURE 1- TMD index in Group I (orthodontically treated
patients), and Group II (patients treated with orthodontics
followed by orthognathic surgery)
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when compared to the clinical exam and may be incorporated
to the initial orthodontic exam12, complementing the
orthodontic documentation, as its information is precise and
extremely important to the orthodontist.
The results showed that in the 2 groups studied, 48% of
the sample was found to be without TMD; mild TMD was
found in 42% and moderate TMD was diagnosed in 10%,
whereas no severe TMD was found in any patient,
irrespective of the group. These values were obtained in
accordance with the index proposed and modified by other
authors11,13,14. In terms of the need for treatment, it is accepted
that only patients with moderate to severe TMD require
direct intervention, while patients with light TMD
predominantly need guidance and self-knowledge3,11.
In this study, the number of patients with some degree
of TMD (n=26) was similar to that of patients without TMD
(n=24), and no statistically significant differences were found
between these results.
Considering the entire sample, 52% of the patients
presented some degree of TMD, which demonstrates how
common TMD signs and symptoms are and how neglected
they might be by orthodontists because all individuals
examined in this study had been treated for malocclusion
and continued to present TMD. The orthodontist must
know how to diagnose the signs and symptoms of TMD, to
explain them to the patient and to provide guidance,
irrespective of the patient’s stage of treatment. Due to the
long duration of orthodontic treatments, 2 years on average,
non-diagnosed or misdiagnosed signs and symptoms of
TMD might bring displeasure to the orthodontist in addition
to generating legal claims that would cause moral and
financial damage. In this study, 10% of the patients
presented TMD, which is agreement with the findings of
previous studies that found 10.5% of individuals with
moderate and severe TMD29 and 10.3% with moderate TMD3.
The prevalence of individuals with mild TMD (42%) is close
to outcomes reported by Dahl, et al.5 (1988), which were
43.1% prevalence among orthodontically treated patients
and 40% among non-TMD patients (control group). These
data demonstrate a similar prevalence among populations
either submitted to orthodontic treatment or not.
The positive effects of orthognathic surgery as regards
TMD have been mentioned in the literature16,19. In this study,
the groups behaved in a similar manner in relation to the
TMD index, and no advantages were observed in the
surgically managed group. However, this affirmation would
have a sounder basis if a comparison were made with a
group of non-treated individuals, or if the study were
longitudinal. In this study, 60% of Group 1 and 48% of Group
II presented some degree of TMD. Although small, perhaps
this difference might be attributed to a beneficial effect of
orthognathic surgery.
The basis of this study was the use of an anamnestic
questionnaire which, in a simplified manner, indicated the
presence and severity of TMD. This questionnaire is an
important indicator to orthodontists. Although these
professionals might not apt to treat TMD, they should at all
times be at least capable of diagnosing its signs and
symptoms.
Though different occlusal characteristics were evaluated,
only the interferences on the non-working side presented
association with the TMD index, as in accordance with the
literature, they are considered as potentially traumatic and
capable of causing damage to the stomatognathic system21.
Table 1 and Figure 2 show that the presence of
interference on the non-working side differed significantly
in relation to the TMD index. Of the 10 patients with
interference, 9 presented with some degree of TMD; however,
only 2 individuals with moderate TMD required some type
of treatment. This association between occlusal interference
and TMD is mentioned in the literature19, but the mechanism
of this relation remains unclear. It cannot be affirmed,
however, that interference represents a determinant factor
for developing TMD because patients in this investigation
and in other studies23 who present occlusal interference
and absence of TMD.  This non-association between
occlusal interferences and TMD is perhaps explained by
the masticatory system’s capacity of adapting to the occlusal
situation17,18. Occlusal interferences may, however, cause
local damage, such as wear facets, localized overload in a
single tooth and also individual periodontal alterations that
cause tooth mobility. These alterations may go unnoticed
for years and become serious on a long-term basis. The
presence of parafunctional habits may be one of the factors
that make patients with interferences develop TMD24.
Nevertheless, this relationship was not assessed in study.
Occlusal interferences must be corrected during
orthodontic treatment by altering the torque or coordinating
the arches, or even at the end of treatment, with the
performance of oclusal adjustment, as the absence of this
type of contact represents one of the requirements of the
ideal occlusion15.
CONCLUSION
Based on the methodology used and the results obtained,
it may be concluded that Class III orthodontic treatment
was not associated with the presence of TMD signs and
symptoms and the non-working side contacts can be
occlusal factors of risk. There was no significant difference
in TMD prevalence between the studied groups
(orthodontically treated patients and patients treated with
orthodontics followed by orthognathic surgery).
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